Dual effect of external calcium on the frequency of miniature synaptic potentials in frog sympathetic ganglion cells.
The effect of calcium on spontaneous transmitter release and on the release induced by tetanic stimulation and by raising the external potassium concentration ([K]0) was studied in sympathetic ganglion cells of Rana esculenta. 1. In standard Ringer's solution the frequency of miniature excitatory postsynaptic potentials (mepsp) ranged from 0.05--2.0 s-1 (0.05 +/- 0.09 s-1, n = 37) at room temperature. 2. At a [K]0 of 2.5 mM mepsp frequency was approximately linearly related to the logarithm of the external calcium concentration (log [Ca]0) (0.1 mM less than or equal to [Ca]0 less than or equal to 20 mM). 3. Duration and amplitude of the potentiation of transmitter release after tetanic preganglionic stimulation increased depending on [Ca]0. 4. Mepsp frequency was strongly dependent on [K]0 between 10 and 20 mM; the frequency being increased to about 40 times control level at a [K]0 of 20 mM. 5. Raising [Ca]0 up to 1.8 mM in high K solutions resulted in an increase in mepsp frequency followed by a decrease at higher [Ca]0. 6. These results are consistent with the idea that the effect of calcium on mepsp frequency depends on: (a) the driving force for calcium entry, (b) the effect of Ca ions on the potential gradient within the nerve membrane.